New acoustic analyses of the calls of great apes and humans in response to tickling reveal the probable evolutionary history of laughter in humans and our nearest living relatives, the great apes.
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''If you tickle us, do we not laugh?'' -Shakespeare, Merchant of Venice Tickling is a mystery. As far as we know, only the great apes (including humans), and perhaps some monkeys, tickle each other [1] [2] [3] . Yet even more distantly related mammals, such as rats, seem to laugh when you tickle them [4] . We do not know why we are more sensitive to tickling in some places on our bodies than in others [5] . No 'tickle receptor' has ever been identified in any species [5] . Physiologists distinguish two kinds of tickle: knismesis, the sensation produced by a light caress, as with a feather or the sensation of a spider walking on one's skin; and gargalesis, the exquisitely intense, often pleasurable sensation in response to hard, rhythmic probing. It is gargalesis that makes our children laugh out loud as they demand, first, that we stop, and then that we continue.
Chimpanzees enthusiastically solicit tickling and display obvious relish in tickling humans well into adolescence (my unpublished observations).
As they report in this issue of Current Biology, Davila Ross et al. [6] used tickling to elicit laughter from three human children and 22 apes, including a siamang (Hylobatidae) and representatives of all living great ape species (Hominidae: orangutans, gorillas, bonobos, chimpanzees, and humans). A number of the acoustic features of these tickle-induced sounds were subjected to phylogenetic analysis, and they found that, as has been previously noted [2, 7] , human laughter was acoustically distinct from the tickle-induced calls of the other apes. Nevertheless, there were enough systematic regularities in the variations of these acoustic features, across species, to reproduce the hominid family tree, which has been well-established based on biomolecular (DNA sequence, for example) and morphometric traits.
The central significance of this finding is that, despite considerable differences in the manners and contexts in which humans and other apes laugh, human laughter is evolutionarily grounded: laughter has evolved in each extant ape lineage from a related acoustic response exhibited by the last common ancestor of humans and apes.
Although the use of anatomical characteristics to construct evolutionary relationships has a relatively long history (for example [8] ), the technique of using behavioral features to reconstruct evolutionary relationships was developed mostly in the 1950s, largely instigated by the Nobel laureate Nikolaas Tinbergen [9] . Following advances in recording technology in the 1960s, it soon became possible objectively to measure subtle aspects of the acoustic signals displayed by animals, even in field conditions, so that, at least technically, it became possible to perform evolutionary analyses based on purely auditory signals. Davila Ross et al. [6] have developed the applications of these techniques to primate calls [10, 11] : in what will surely become a classic paper in comparative ethology, they have used these techniques to reconstruct the probable characteristics of the laughter of the last common ancestor of the great apes, a long-extinct animal that lived 15 to 20 million years ago [6] .
This study is particularly timely because it is just 12 years after the quasquicentennial of the publication of the first comparative study of the emotions, by Charles Darwin, in 1872 [12] . Darwin noted that ''if a young chimpanzee be tickled -and the armpits are particularly sensitive to tickling, as in the case of our children -a more decided chuckling or laughing sound is uttered'' (p. 131). Nearly a century later, referring to Darwin's opus, Andrew [13] commented, in 1962, that ''the systematic study of primate displays not only began, but may be justly said to have ended with this book'' (p. 1). Nowadays, it is almost obligatory to refer to these ''Dark Decades of Darwin's Neglect'' in contemporary discussions of the comparative study of the emotions. However, the light of science did occasionally illuminate laughter in the decades after Darwin.
Wolfgang Kö hler was a German national prevented from leaving Tenerife, Canary Islands, during World War I. From 1913 to 1917, he studied the intelligence of chimpanzees at the Anthropoid Station. In his book, The Mentality of Apes, he described tickle-induced laughter in chimpanzees: ''there is a certain resemblance to our laughter in their rhythmic gasping and grunting when they are tickled, and probably this manifestation is, physiologically, remotely akin to laughter'' ([14] p.307). Simultaneously, at the Darwin Museum, in Moscow, Nadezhda Ladygina-Kohts studied the emotional and intellectual development of a young chimpanzee named Joni (1913) (1914) (1915) (1916) , when the young chimpanzee died). Ladygina-Kohts estimated that Joni was 12 months to 4 years of age over the period of study. Like Davila Ross et al. [6] , she elicited laughter in the following manner: ' Thus, the earliest descriptions of chimpanzee laughter highlighted the ingressive-egressive alternating pattern of chimpanzee laughter, represented by Ladygina-Kohts as ''rapid breathing''. Years after Joni died, Ladygine-Kohts examined the development of her own son, Roody, and produced a lavishly illustrated monograph, in Russian, in 1935, in which she drew explicit comparisons between Joni and Roody; for the time, this project tested the limits of available technology [16] ; (see Figure 1B for a comparison of ape and human responses to tickling).
In the early 1930s, Kellogg and Kellogg [17] raised an infant female chimpanzee, Gua, alongside their own son Donald, for nine months, when Gua was between 7½ and 16½ months of age (Donald was 2½ months older than Gua). The Kelloggs were able to administer standard testing protocols to Gua and Donald (Figure 2) , with the same apparatus, at the same time and place (for silent film footage of these events, see [18] ). At 8 months of age, Gua's laughter was characterized as ''a series of rapid pants except that the inhaling half of the panting cycle was absent'' and which bore ''only a rudimentary relation to the human laughter'' ( [17] , p. 169). However, within 3 months, as Gua approached a year of age, the Kelloggs were able to write that she ''began now to vocalize her exhalations in sounds which were not unlike the guttural laugh or chuckle of a man'' ( [17] , p. 169). Thus, we find in the early literature that two apes, Joni and Gua, laughed quite differently from each other (Gua seemed to have made less noise on the ingressive part of the cycle). This is consistent with the finding by Davila Ross et al. [6] of extremely large variability in the ingressive-egressive component of laughter for chimpanzees.
Historically, much less has been known about the laughter of the other great apes: orangutans, gorillas, and bonobos. In their landmark 1929 monograph, Yerkes and Yerkes [19] gathered together all that was known about the physiology and behaviour of the great apes, excluding the bonobo (or ''pygmy chimpanzee'', Pan paniscus), which was not then accepted as a separate taxon. Quoting Grant (1828), Yerkes 
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Centrosome-based astral microtubule arrays play a key role in the formation and positioning of the cleavage furrow.
The work presented in a recent issue of Current Biology by Kao and Megraw [1] identify a centrosome-associated protein, Centrocortin (CEN), that does not influence microtubule organization but has a profound effect on furrow formation. These studies have their conceptual origin in an ingenious experiment conducted almost a half century ago [2] . By passing a glass rod through a single-celled sand dollar embryo and allowing it to go through a round of division, Rappaport created a syncytial embryo containing two nuclei. When these nuclei divide, furrows form in the expected position between separated sister 
